Clinicians have customarily used the indicator, dimethyl-amino-azobenzol (Toepfer's solution) to indicate the presence or absence of free hydrochloric acid in the gastric juice. Bloomfield and Polland (1) have pointed out that in many such instances of apparent anacidity with this indicator, the stomach is still capable of secreting hydrochloric acid, and that by determining the hydrogen-ion concentration, the pH may be found definitely on the acid side of neutrality. Furthermore, in these cases there is no regular response to histamine and such secretions as one obtains do not conform to the normal curves but seem to represent a " minimal continuous secretion largely or completely independent of the stimuli which normally cause a flow of juice." In this regard, Martin (2) found a wide variation in the chloride content of the gastric secretion from patients with so-called "benign achlorhydria." The concentration of ammonia and non-protein nitrogen was considerably greater than that found in the acidsecreting patients. This increase was still more pronounced in pernicious anemia and gastric carcinoma with achlorhydria. After histamine stimulation there was usually some change in the acid-base pattern but not to any significant degree.
Many people, without apparent disease, may have a permanent anacidity. Vanzant et al (3) noted an incidence of 14.5 per cent after the use of a modified fractional meal. Polland (4) reported an incidence of 10.8 per cent true anacidity in 900 cases (excluding pernicious anemia and carcinoma of the stomach). Furthermore, anacidity increases in frequency with advancing age (3). The relation of gastric anacidity to disease has been considered in detail in the excellent monograph of Bloomfield and Polland (1) . Anacidity is an invariable accompaniment of pernicious anemia and occurs frequently in carcinoma of the stomach. Schindler et al (5) , in describing the anatomic foundations of anacidity, include 6 cases of hypertrophic gastritis, 12 of superficial gastritis and 37 of atrophic gastritis in a series of 120 cases. Brunschwig et al (6) have recently reported that, when the gastric secretions from 16 of 18 patients with pernicious anemia (89 per cent) were injected intravenously in dogs with stimulated gastric pouches, they produced a marked inhibition of pouch secretion and achlorhydria. Only 18 per cent of a control group produced similar effects.
The following investigation was undertaken to determine whether significant differences in the anacidity associated with these various conditions would be revealed by a study of the hydrogen-ion concentration of the gastric secretion, and whether or not this could be correlated with the gastroscopic appearance of the gastric mucosa or the presence in the gastric juice of a secretory depressant. For this purpose the pH of individual samples of the gastric secretion obtained after histamine stimulation .was determined electrometrically with a Beckman pH meter. The standard histamine test was employed. In every instance the position of the tip of the Rehfuss tube was checked fluoroscopically. The a secretory depressant. Of 3 patients in this group similarly studied, 2 yielded positive and one negative results. The pH could not be correlated with any of these observations. Polland and Bloomfield (13) determined the hydrogen-ion concentration (colorimetrically) of the gastric juice in some cases of carcinoma of the stomach. When a complete absence of acid existed, the pH reading was usually 6 to 8. In several of the cases, even though no test for free acid was obtained with di-methyl, the pH fell in successive specimens after stimulation to a pH of 3 to 5, indicating that traces of acid were being secreted. These observations are in substantial agreement with the present data.
Anacidity after radiation therapy Palmer and Templeton (14) recently have described the effects of radiation therapy on gastric secretion. The purpose of such treatment was the production of anacidity artificially by x-ray therapy in ulcer patients, thus removing one of the causes essential to the formation of chronic gastroduodenal ulcer. Ten such cases with anacidity to Toepfer's solution are included in this study. All were men with ages ranging from 20 to 52. The amount of radiation therapy varied from 1055 R to 2930 R. The red blood counts and hemoglobin were uniformly normal. The fasting pH varied from 5.65 to 8.19 . After histamine stimulation, there was a significant drop in the pH in 8 cases, the figures ranging from 4.13 to 8.00 (Figure 4) . The average values were: 7.17, 7.31, 6.89, 6 .02, 5.79, 6 .20, and 6.31. In 2 patients a superficial gastritis was seen, while in the third case a mild hypertrophic gastritis was observed. Negative results were obtained in 3 patients studied for the presence of a secretory depressant. The variations in pH after histamine stimulation were most pronounced in this group. Miscellaneous conditions Eighteen patients with various miscellaneous conditions were studied. In 3 cases, all males, an extensive superficial gastritis was present. The secretion of one of these (J. E.) was found to contain the secretory depressant of Brunschwig. Cholelithiasis was found in 3 cases. Eight patients (3 men, 5 women) were diagnosed as functional bowel distress after complete roentgen studies of the gastro-intestinal tract were interpreted as normal. In 2 of these, a definite lowering of the pH occurred after histamine stimulation. The pH of the gastric secretions in some instances was similar to the values obtained in pernicious anemia or atrophic gastritis. Since none of these patients (excluding those diagnosed as superficial gastritis) were gastroscoped, the possible presence of an atrophic gastritis is not excluded.
DISCUSSION
The data presented in this study indicate that anacidity is most complete and constant in pernicious anemia. The pH varied between 7.0 and 8.0 with only slight variations after histamine stimulation. The pH in atrophic gastritis resembled that of pernicious anemia but was more variable. It is interesting to note that not only are the pH curves similar but also that the two conditions cannot be distinguished gastroscopically. In addition, although the series is small, a majority of the patients tested from these two groups were found to possess a secretory depressant in the gastric secretions. The pH values in carcinoma of the stomach and radiation therapy were distinctly lower than in the two preceding groups. These differences are well shown in the individual graphs and the average curves ( Figure  5 ). The pH curves in the anacidity associated with superficial gastritis, cholelithiasis or functional bowel distress may resemble those obtained for pernicious anemia, atrophic gastritis or carcinoma of the stomach, indicating no specific values for any particular type. The artificial anacidity which follows radiation therapy obviously is not as complete as in the other groups. Palmer and Templeton have shown, furthermore, that such an anacidity is not permanent.
No conclusions can be drawn from this study as to the mechanisms involved in the pathogenesis of spontaneous histamine-proved anacidity. The pH levels cannot be correlated with the gastroscopic picture, the presence or absence of a secretory depressant in the gastric secretions, or the presence or absence of anemia. Polland (15) likewise attaches no significance to cause of anacidity.
anemia as a SUMMARY AND CONCLUSIONS
The hydrogen-ion concentration of the gastric secretion obtained after histamine stimulation and showing a yellow color (" anacidity") to Toepfer's reagent was determined in 72 patients (44 males, 28 females). The series comprised 17 patients with pernicious anemia, 19 patients with atrophic gastritis, 8 patients with carcinoma of the stomach, 10 patients with anacidity after radiation therapy, and 18 patients with miscellaneous conditions.
The pH of the gastric secretion in pernicious anemia falls within a range of pH 7.0 to 8.0 and shows no appreciable drop after histamine stimu-lation. The pH of the gastric secretion in atrophic gastritis resembles that of pernicious anemia but varies more than pernicious anemia after histamine stimulation.
The pH of the gastric secretion after histamine stimulation in carcinoma of the stomach with anacidity and in the anacidity which sometimes follows radiation therapy is lower and more variable than that found in pernicious anemia.
The individual pH curves in these groups may resemble one another, thus suggesting that there is no specific pH curve for the anacidity associated with a particular disease process.
There is no correlation between the hydrogenion concentration of the gastric secretion, the gastroscopic appearance of the stomach mucosa, the presence or absence of a secretory depressant factor in the gastric secretion and the presence or absence of anemia.
